TAPE CARRIER PACKAGE AND A LIQUID CRYSTAL DISPLAY 
PANEL HAVING THE SAME 


BACKGROUND OF THE INVENTION 

Field nf the Invention 

The present invention relates to a tape carrier package fa* a compact size liquid 
crystal display (LCD), and more particularly to a tape carrier package (TCP) capable of 
receiving both of gate signal and data signal which are processed in a single integrated 
printed circuit board and transmitting the processed signals to an LCD panel and 
another TCP. Further, the invention relates to a liquid crystal display panel to which the 
tape carrier package is applied. 

Description o f the Related Art 

Generally, an LCD is a mostly used type of flat panel display. Especially, the 
small size, lighter weight and lower power consumption render the LCD to replace the 
traditional cathode ray tube (CRT). The LCD is currently used as a monitor for a lap-top 
computer and even for a desktop computer, gaining its popularity. 

As shown in FIG. 1 , an LCD includes an LCD panel 101 and a light supply unit. 
The LCD panel 101 Includes a TFT substrate 10, a color filter substrate 20, multiple 
gate TCPs 30 connected to gate lines (not shown) of the TFT substrate 10, multiple 
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data TCPs 40 connected to data lines (not shown) of the TFT substrate 10, a 
gate PCB 50 connected to the multiple gate TCPs 30, a data PCB 60 connected 
with the multiple data TCPs 40. The light supply unit includes multiple optical 
sheets such as a light guiding plate 90, a light diffusing plate (not shown), etc., a 
5 lamp assembly 80, and a receiving case called as "mold frame". The light guiding 
plate 90 has a decreasing thickness as it travels from the lamp unit 80 to the data 
PCB 60. 

A power supply unit and a controller that processes gate signals and data 
signals coming from an external device are mounted on the data PCB 60. A gate 
1 0 voltage supply part is formed on the gate PCB 50 and supplies a gate driving 
voltage to gate lines by a control signal from the controller on the data PCB 60. 

To supply the control signal and the gate driving voltage into the gate 
PCB 50 from the data PCB 60, connectors 55 and 65 are respectively installed in 
the gate PCB 50 and data PCB 60 and are connected to each other through a 
1 5 connecting member, "flexible printed circuit (FPC)". 

Semiconductor fabrication technologies have developed in the areas of 
thin film formation, and packaging. This allows semiconductor devices to be 
mounted on the gate PCB 50 and to function as gate power supply source on 
the data PCB 60. 

20 Under such a configuration, the gate PCB 50 only transfers to the gate 

TCP 30 gate driving signals processed in the data PCB 60. 
The conventional LCD has following problems. 
First, in order to apply gate driving signals processed in data PCB 60 to gate 
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PCB 50, gate PCB 50 and data PCB 60 need connectors 55 and 65. 

The connectors 55 and 56 are generally installed on the front surface or on the 
rear surface of the PCBs 50 and 60. This increases the thickness of the LCD and 
makes it difficult to achieve a compact size LCD. 

And the flexible printed circuit (FPC) 70 that connects the connector 55 and the 
connector 65 complicates the assembly process and increases the fabrication costs. 

Finally, a bent type PCB that is mostly used currently bends a gate PCB 50 and 
data PCB 60 and they are fixed at the rear surface of the reflecting plate of a backlight 
assembly. In such a configuration, the data PCB 60 is put in a space between a 
relatively thin side edge 92 of the non-symmetric light guiding plate 90 and the mold 
frame. Thus the data PCB 69 does not increase the thickness of the LCD much. On 
the other hand, the gate PCB 50 is put in a space between a thickness varying side of 
the light guiding plate 90, and the mold frame. Specifically, one side of the gate PCB 50 
is attached to a thick portion of the rear surface of the light guiding plate 90, making a 
thick LCD depending on the thickness of the light guiding plate 90. 

SUMMARY OF THE INVENTION 

The present invention is to provide an integrated PCB that has a gate PCB and a 
data PCB on one board and is capable of allowing driving signals to be applied to gate 
lines and data lines without using additional connectors and flexible printed circuits. 

It is another object of the present invention to allow a tape carrier package that 



receives a driving signal from the integrated PCB to transmit the received driving signal 
into another tape carrier package. 

It is yet another object of the present invention to prevent delays of driving signals 
when a driving signal processed in the integrated PCB is sent to gate lines or data lines via tape 
carrier packages. 

It is still another object of the present invention to provide an improved assembly 
between tape carrier packages and TFT substrate, thereby attaining an easy carrying and 
decreasing the thickness of the panel. 

To achieve these and other advantages in accordance with the purpose of the 
present invention as embodied and broadly described, a tape carrier package comprises a 
base substrate, a gate driver IC formed on the base substrate, an input pattern formed on the 
base substrate that supplies gate driving signals input from an external device to the gate driver 
IC, a first output pattern formed on said base substrate that outputs a first gate driving signal 
processed in the gate driver IC, and a second output pattern formed on said base substrate, that 
outputs a second gate driving signal bypassing the gate driver IC among the gate driving signals. 

Also a liquid crystal display panel assembly and a liquid crystal display using 
such an assembly are disclosed. 


BR|EF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present invention will 
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more apparent by describing in detail a preferred embodiment with reference to the 

attached drawings in which: 

FIG.1 is a perspective view showing a conventional liquid crystal display panel; 

FIG.2 is an exploded perspective view of the liquid crystal display according to a 
preferred embodiment of the present invention; 

FIG.3 is a perspective view of the liquid crystal panel according to a preferred 
embodiment of the present invention; 

FIG.4 is a partially exploded perspective view of the liquid crystal display panel 
according to a preferred embodiment of the present invention; 

FIG. 5 is a schematic view for describing an operation of the liquid crystal 
display panel according to a preferred embodiment of the present invention; 

FIG.6 is a perspective view showing an assembly of tape carrier package and TFT 
substrate of the liquid crystal display panel according to a preferred embodiment of the present 
invention; 

FIG.7 is a sectional view taken along the line 7-7' of FIG. 6; and 
FIG.8 is a partial sectional view of the liquid crystal display according to a preferred 
embodiment of the present invention. 


nFTMLED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
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Hereinafter, a liquid crystal display panel, a tape carrier package and a liquid crystal 
display according to the present invention are described more fully with reference to the 

accompanying drawings. 

FIG. 2 is an exploded perspective view of the liquid crystal display according to a 

5 preferred embodiment of the present invention. 

The liquid crystal display 601 comprises a liquid crystal display panel assembly 200, a 
back light assembly 300, a chassis 400 and a cover 500. 

The back light assembly 300 is comprised of optical sheets 310, a light guiding plate 320, 
a lamp assembly 330, a light reflecting plate 340 and a mold frame as a receiving container. 
10 Hereinafter, the liquid crystal display panel assembly 200 according to the present 

invention is described referring to the FIG. 3 and the liquid crystal display panel is then described 

more fully referring to FIG. 4. 

Referring to FIG. 3, the liquid crystal display panel assembly 200 comprises a liquid 
crystal display panel 202 having a TFT substrate 240 and a color filter substrate 250, a liquid 
1 5 crystal (not shown) interposed between the TFT substrate 240 and the color filter substrate 250, 
tape carrier packages 210 and 220 and a single integrated PCB 260. 

Referring to FIG. 4, the liquid crystal display panel 202 comprises a TFT substrate 240 
and a color filter substrate 250. The filter substrate 250 is smaller than the TFT substrate 240 
and faces the TFT substrate 240. The TFT substrate 240 includes a gate 261, a data line 242, a 
20 thin film transistor (not shown) and a pixel electrode (not shown). 

The tape carrier packages 210, 210', 226, and 229 are electrically coupled to the TFT 


substrate 240 and includes gate tape carrier packages 210 and 210' and data tape carrier 
packages 226 and 229. The gate tape carrier packages 210 and 210' are connected to the gate 
lines on the TFT substrate 240. The data tape carrier packages 226 and 229 are connected to 
the data lines. 

The single integrated PCB 260 that is electrically connected to the tape carrier packages 
226 and 229 has various driving elements for processing gate driving signals and data driving 
signals. The gate driving signals are input to the gate tape carrier package 21 0 and the data 
driving signals are input to the data tape carrier package 220. 

The color filter substrate 250 includes a transparent glass substrate 250. The 
transparent glass substrate 250 has a lattice type black matrix (not shown), an RGB pixel (not 
shown) and a transparent and conductive ITO (Indium Thin Oxide) electrode. Here, the RGB 
pixels are formed by patterning a photoresist mbced with RBG pigment. The ITO electrode 

functions as a common electrode. 

Meanwhile, the TFT substrate 240 includes a transparent glass substrate. On the 
transparent glass substrate, a plurality of thin film transistors (not shown) each including a gate, a 
>, and a drain are formed in a matrix arrangement by the semiconductor thin film formation 


source, 
process. 


Gate terminals of all the thin film transistors in a row are connected to a gate line 241 that 
is extended to an end of the one side of the TFT substrate 240. Source terminals of all the thin 
film transistors in one column are connected to a data line 242 formed at an end of the other side 
of the TFT substrate 240. The drain terminal of each thin film transistor is connected to an ITO 


electrode, which is a pixel electrode. Therefore, the ITO electrode faces the common electrode of 

the color filter substrate 250. 

Further, the gate lines 241 are disposed in an effective display region 243 at the same 
interval with respect to each other while they are disposed in a perimeter region wrth a smaller 
interval than the interval of the gate line of the effective display region 243, i.e., the gate lines 241 
in the perimeter region are concentrated towards output terminals of the TCPs 21 0 and 210'. 

The preferred embodiment of the present invention has three gate line groups, although 

FIG. 4 shows only two gate line groups 245. 

Also, the data lines 242 are disposed in the effective display region 243 at the same 
interval with respect to each other. The data lines 242 are collected toward output terminals of 
the TCPs 226 and 229 on the perimeter region 244 and form a data line group 246 on the 
perimeter region 244 and connected to the data tape carrier packages 226 and 229. 

The preferred embodiment of the present invention has six data line groups and FIG. 6 

shows only two data line groups 246. 

Some lines of a gate line group 245 placed at one edge and some lines of a 
data line group 246 placed at one edge around a corner of the TFT substrate 240 are 
connected to each other, thereby forming a first gate driving signal transmission line 
247. 

One end of the first gate driving signal transmission line 247 extends to one side of the 
TFT substrate 240 in which the end of the outermost gate line group 245 is formed. The other 
end of the first gate driving signal transmission line 247 extends to one side of the TFT substrate 
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240 in which the end of the outermost data line group 246 adjacent to the gate line group 245 is 
disposed. 

In the first gate driving signal transmission line 247, an input terminal 247a that receives 
a signal is defined as one end portion of the first gate driving signal transmission line 247 atthe 
5 side ofthe TCP 226. And an output terminal 247b is defined as the other end of the first gate 
driving signal transmission line 247 atthe side ofthe TCP 221 . 

Meanwhile, a second gate driving signal transmission line 248 is formed at the space 

between the two gate line groups 245. 

One end of the second gate driving signal transmission line 248 is formed at one side of 
10 the TFT substrate 240 and extends to a desired length in parallel with the gate line group 245. 
The second gate driving signal transmission line 248 is bent perpendiculariy to the adjacent gate 
line group 245 and extends again to a desired lenglh. And the second gate driving signal 
transmission line 248 is then bent to be parallel with the adjacent gate line group 245 and 
extends to the other side of the TFT substrate 240. 
1 5 At this time, an input terminal 248a is defined as one end portion of the second 

gate driving signal transmission line 248 and an output terminal 248b is defined as the 
other end portion ofthe second gate driving signal transmission line 248. 

The gate tape carrier packages 210 and 210' and data tape carrier packages 
226 and 229 will be described more fully referring to the FIG. 4. 
20 The gate tape carrier package 210 is comprised of a FPC 21 1 , a gate driver IC 212, a 

gate driving signal input pattern 21 3, a first gate driving signal output pattern (or a bypass line) 
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and RGB color data, etc. 
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the RGB elements formed on the color filter substrate 250 and displays an image. At 
this time, the electric field between the pixel electrode and the common electrode is 
maintained for a period of one frame in which all the gate lines 241 are turned on in 
order. 

The above-described operations are performed very quickly and, thus, the liquid 
crystal display appears to display information in full color. 

The gate driving signals processed in the single integrated PCB 260 are input 
into all the gate lines 241 via the double functioning tape carrier package 226, the gate 
tape carrier package 210, and the gate driver IC 212. 

Then, the transmission pattern and the transmission lines applied to the TFT 
substrate 240, the gate tape carrier package 210, the dual functioning tape carrier 
package 226 are formed in a very small space with a fine pitch. This fine pitch pattern 
and line may form a RC time delay circuit due to a very high resistance of the substrate 
and the parasitic capacitance formed between the gate transmission lines. 

The RC time delay circuit may also cause the turn-on voltage Von and the turn- 
off voltage Voff of the gate driving signals to be modulated. A delay in transmission of 
the gate driving signals degrade the picture quality, causing flickers in the effective 
display region of the panel and a divisional appearance on the effective region of the 
panel. 

Moreover, the modulation in the turn-on voltage and the turn-off voltage affects 
the gray scale voltage being input into the data lines 242, resulting in a variation in the 
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gray scale. In other words, both of the gate driving signal delay and the modulation in 
the turn-on and turn-off voltages significantly degrades the picture quality and display 
colors. 

In order to prevent the gate driving signal transmission delay and the modulation 
of the turn-on voltage and the turn-off voltage, the resistance between the transmission 
pattern and the transmission lines needs to be decreased. The resistance can be 
theoretically decreased by enlarging the sectional area of the gate driving signal 
transmission line and the gate driving signal pattern or sufficiently widening the interval 
between the gate driving signal transmission lines. 

However, such a conventional wisdom consumes the scarce resource of real 
estate on the TFT substrate 240, making it more difficult to produce a compact and 

lighter LCD product. 

Accordingly, several preferred embodiments are disclosed to resolve such 
drawbacks. They are described with reference to the accompanying drawing of FIG. 5. 

As described referring to FIGs. 2 to 6, the first gate driving signal transmission 
line 247, the gate driving signal transmission pattern 223, the gate driving signal input 
pattern 213, the first gate output pattern 214 are grouped in plurality. For example, 
three gate driving signal line groups comprise a first gate driving signal line group 281 , a 
second gate driving signal line group 282, and a third gate driving signal line group 283. 
Each of the three groups has a plurality of signal transmission lines. 

A plurality of gate driving signals are transferred through the respective 
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corresponding gate driving signal line groups 281, 282, and 283 into the respective 
corresponding gate driver ICs 212. Here, it is natural for the single integrated PCB 260 
to have additional output terminals A, B, and C which are connected to the respective 
gate driving signal transmission groups. 

Specifically, the first gate driving signal lines group 283 is connected to the first 
gate driver IC of the first gate tape carrier package, the second gate driving signal line 
group 282 is connected to the second gate driver IC of the second gate tape carrier 
package, and the third gate driving signal line group 281 is connected to the third gate 
driver IC of the third gate tape carrier package. 

In other words, the plurality of gate driving signal transmission lines are grouped 
into several groups and respective groups are connected to corresponding gate driver 
ICs in parallel, thereby minimizing the RC time delay during the transmission of the gate 
driving signals and preventing the flicker and picture division appearance. 

As another embodiment, upon considering the length of the respective gate 
driving signal lines from the single integrated PCB 260, the first gate driving signal line 
group 281 is longer than the second gate driving signal line group 282. And the second 
gate driving signal line group 282 is longer than the third gate driving signal line group 
283. In the above constitution, since resistance of the lines groups is proportional to the 
length, the first gate driving signal lines group 281 has the biggest resistance when the 
diameter of the lines of the respective groups are the same. Therefore, in order to 
prevent RC time delay due to a difference in the resistance between the three gate 
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driving signal lines, the diameter of each of signal transmission lines of the first gate 
driving signal line group is bigger than the second gate driving line group and the 
diameter of each of signal transmission lines of the second gate driving signal line group 
is bigger than the third gate driving line group. 

Another embodiment to prevent the flicker and the picture division appearance 
phenomena applies respective gate driving signals corresponding to the respective gate 
driving signal line groups 281 , 282, and 283 to the corresponding gate driving signal line 
groups 281 , 282, and 283 with a time interval. A first gate driving signal corresponding 
to the first gate driving signal line group 281 is first applied to the first gate driving signal 
line group 281 . A second gate driving signal corresponding to the second gate driving 
signal line group 282 is secondly applied to the second gate driving signal line group 

282 after a first predetermined time elapses after sending the first gate driving signal. 
Then, a third gate driving signal corresponding to the third gate driving signal line group 

283 is finally applied to the third gate driving signal line group 283 after a second 
predetermined time elapses after sending the second gate driving signal. The first and 
second predetermined time is determined by respective resistance values calculated 
considering the lengths and diameters of the first, second, and third gate driving signal 
line groups 281 , 282, and 283. 

As still another embodiment to prevent the flicker and the picture division 
appearance problems, respective gate driving signal line groups 281, 282 and 283 are 
electrically connected to respective corresponding gate driver ICs in parallel and a 
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turning resistor that controls the timing of the gate driving signals is connected to the 
respective gate driving signal line groups 281 , 282, and 283 or the single integrated 
PCB 260. 

Specifically, Voff signal that turns off the thin film transistor proves to be 
5 sensitively affected by the substrate resistance and the signal transmission patterns. As 
described previously, since the substrate resistance and the pattern resistance are 
determined by the total length and the diameter of the gate driving signal line groups 
281, 282, and 283, the gate driving signal line groups have different signal arriving time, 
generating the flicker and the picture division appearance problems and degrading the 

10 picture quality. 

Therefore, the single integrated PCB 260 generates the Voff signal considering 
maximum resistance among the resistances applied to the gate driving signal line 
groups281,282,and 283. 

However, although the Voff signal is input into respective gate driver ICs through 
15 the respective corresponding gate driving signal line groups 281 , 282, and 283 

considering the maximum resistance, the final Voff signal still has a deviation due to the 
resistance. Accordingly, in order to eliminate the deviation, a turning resistor is provided. 

The turning resistor is respectively formed in each of the gate driving signal line 
groups 281 , 282, and 283 and enables to output a Voff signal with a minimum deviation, 
20 thereby eliminating the flicker and the picture division appearance problems. 

Next, a method for operating the LCD panel according to the above preferred 
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embodiments is described. 

First, the single integrated PCB 260 generates a gate driving signal and a data 
driving signal. The data driving signal is transformed into a source signal including a 
gray scale voltage through the dual functioning data tape carrier package 226 and the 
single functioning data tape carrier package 229. The source signal is then applied to 

the data line group 246. 

The gate driving signals from the single integrated PCB 260 are concurrently 
input to all the gate driver ICs 212 of the gate tape carrier packages 210 through the 
first gate driving signal line group 281 to the third gate driving signal line group 283. 

The first corresponding gate driving IC receives a first gate driving signal from 
the single integrated PCB 260 through the third gate driving signal lines group 283 and 
then applies Von signals to gate lines in portion of "I" of the effective display region in 
FIG. 5 using OE signal. The image of the portion "I" is maintained for one frame. 

The second corresponding gate driving IC receives a second gate driving signal 
from the single integrated PCB 260 through the second gate driving signal line group 
282 and then applies Von signals to gate lines in portion "II" of the effective display 
region in FIG. 5. The picture of the portion "II" is also maintained for one frame together 
with the picture of the portion "I". 

The third corresponding gate driving IC receives a third gate driving signal 
transmitted from the single integrated PCB 260 through the first gate driving signal line 
group 281 and then applies Von signals into gate lines in portion "III" of the effective 
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display region in FIG. 5. The picture of the portion "III" is also maintained for one frame 
together with the picture of the portion "I" and portion "II". 

Because these steps are performed very quickly, it may display a moving picture 

or a clean still picture on the panel. 
5 The liquid crystal display panel according to the present invention does not need 

a gate PCB and only the gate tape carrier packages 21 0 are coupled to the ends of the 
gate lines 241 formed on the TFT substrate 240. 

Thus, these gate tape carrier packages 210 are bent and then attached to the 
rear surface of the TFT substrate 240 as shown in FIGS. 6 and 7. This would produce a 
1 0 compact liquid crystal display panel. 

FIG. 8 is a partial sectional view that can be handled easily showing a part of a 
liquid crystal display according to the present invention. 

Referring to FIG. 8, a backlight assembly 300 includes a mold frame 350. The 
mold frame 350 receives a light reflecting plate 340, a light guiding plate 320. and 
15 optical sheets 310 in the named order. The liquid crystal panel of the present invention 
is mounted on the optical sheets 31 0 and the perimeter region of the liquid crystal panel 
200 is fixed by a chassis 400. 

Here, a tape carrier package 21 0 one end of which is connected to the TFT 
substrate 240 is bent and a gate driver IC 212 of the tape carrier package 210 is 
20 attached to the rear surface of the TFT substrate 240 by a fixing means such as a 
double sided adhesive tape, an adhesive, or a clip. 
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The mold frame 350 has a receiving groove 350a that oan accommodate the 

tape carrier package 210. 

Meanwhile, although the above described embodiments show and describe the 
tape carrier packages ot the above-described configurers, a chip on flexible (COF) 
having more flexible base film than the base film of the flexible printed circuit may be 
also used. 

Also, although FIG. 4 shows and describes that the gate driving signal 
transmission pattern 223 is integrated togetherwith both of the datedriw*, sign* input 
pa te m224andmeda te drivings^na, artP ut pattern 225on the data tape carrier package 
226 of FIG. 4, only the gate driving signal transmission pattern 223 may be formed on 
an independent flexible base no having a driving chip. 

As described above, the prasent invent™ can pmvide a compac* size liquid crystal 

p^d^tha.feusedtxconr^cfing^PCBs.Asatesu^ spacesfortheconnecfrand 
thetiexible printed cimuitcanbe saved. Also, me v*ole assembly process is simplffied. 

While the present invention has been described in detail, it should be understood 
that various changes, subsfitutions and alterations can be made hereto without departing 
torn the spirit and scope of the invention as defined by the appended claims. 
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